



%r . r*^ | WIPQ TCT 



INVESTOR IN PEOPLE 




The Patent Office 
Concept House 
CardiffRoad 



Newport 26 JAN2005 



South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named in 
this certificate and any accompanying documents has re-registered under the Companies Act 1 980 
with the same name as that with which it was registered immediately before re-registration save 
for the substitution as, or inclusion as, the last part of the name of the words "public limited 
company" or their equivalents in Welsh, references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by pic., pic, 
P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 





Dated 



Signed 




§S 1UL 2003 



Patents Form 1/77 



Patents Act 1977 > ^fC\: p \ C £ 
(Rule 16) /tf^ 

Request for grant of a p 

(See the notes on theoack o/ this faf*^ 
get an e&^natory leaflet fmrr^pfe 
help you jwt^thte ffZj*^ p w^^^ 




The 

Patent 
ffice 




Your reference 



Patent application number 
(The Patent Office will fill inihis 



4-32595P1/HO 59 

0217504.0 



Pull name, address and postcode of the 
or of each applicant 
(underline all surnames) 



Patent ADP number (if you know it) 

If the applicant is a corporate body, 
give the country/state of its 
incorporation 



NOVARTIS AG 
LICHTSTRASSE 35 
4056 BASEL 
SWITZERLAND 

SWITZERLAND 



14 



The Patent Office 

Cardiff Road 
Newport 

Gwent NP10 8QQ 



2 5 tUl 2002 



30JUL02 E736M1-3 D005M. 
P01/7750 0,00 0217504.0 



o 




Title of invention 



Organic Compounds 



Name of your agent (If you have one) 

"Address for service* in the United 
Kingdom to which all correspondence 
should be sent 
(including the postcode) 



B.A. YORKE & CO. 
CHARTERED PATENT AGENTS 
COOMB HOUSE, 7 ST. JOHN'S ROAD 
ISLEWORTH 
MIDDLESEX TW7 6NH 



Patents ADP number (if you know it) 



1800001 



If you are declaring priority from one 
ore more earlier patent applications, 
give 

the country and the date of filing of 
the or of each of these earlier 
applications and (if you. know it) the or 
each application number 



Country 



Priority application 
number 
(if you know it) 



Date of filing 
(day/ month/year 
) 



7. If this application is divided or Number of earlier Date of filing 

otherwise derived from an earlier UK application (day/ month /year) 

application, give the number and the 
filing date of the earlier application 



8. Is a statement of inventorship and of Yes 
right to grant of a patent required in 
support of this request? (Answer 'Yes' if: 

a) any applicant named in part 3 is not an 
inventor, or 

b) there is an inventor who is not named as 
an applicant, or 

c) any named applicant is a corporate 
body. 

(see note (d)) 



Patents Form 1/77 



Patents Form 1/77 



Enter the number of < sheets for any of 
the following items you are filing with 
this form. Do not count copies of the 
same document 

Continuation sheets of this form 

Description 

Claim(s) 

Abstract 

Drawing(s) 



9 
2 

1 + 



of- 



10. If you are also filing any of the 

following, state how many against each 
item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 

7/77) 

Request for preliminary examination 
and search (Patents Form 9/ 77) 

Request for substantive examination 
(Patents Form 10/77) 

Any other documents 
(please specify) 



ONE 



I/We request the grant of a patent on the basis of this 
application 

Signature Date 
B.A. Yorke & Co. ; 29 July 2002 



11. 



12. Name and daytime telephone number 
of person to contact in the United 
Kingdom 



Mrs. E. Cheetham 
020 8560 5847 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether 
publication or commztnication of the invention should be prohibited or restricted under Section 22 of the Patents 
Act 1 977. You will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if 
you live in the United Kingdom, Section 23 of the Patents Act 1 977 stops you from applying for a patent abroad 
without first getting written permission from the Patent Office unless an application has been filed at least 6 
weeks beforehand in the united Kingdom for a patent for the same invention and either no direction prohibiting 
publication or communication has been given, or any such direction has been revoked. 
Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 
500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a 
separate sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet 
should be attached to this form. 

d) Once you have filled in the form you must remember to sign and date it. 

e) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



4-32595P1/ HO 59 




ORGANIC COMPOUNDS 



This invention relates to new polymorphic crystal forms of a compound of formula I and 
methods for preparing them. 




The compound of forpiula I, namely 3-methylthiophene-2-carboxylic acid (6S,9R,10S,1 IS, 
1 3 S, 1 6R, 1 7R)-9-chloro-6-fluoro- 1 1 -hydroxy- 1 7-methoxycarbonyl- 10,13,1 6-trimethyl-3 -oxo- 
6,7,8,9,10,11, 12,1 3,14,15,16,17-dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester, 
possesses a high anti-inflammatory activity. This activity can be demonstrated by its 
inhibition of TNF-alpha synthesis and release in a human macrophage cell line and by its 
inhibition of inflammatory conditions, particularly in the airways, e.g. inhibition of eosinophil 
activation, in animal models, e.g. mouse or rat models of airways inflammation, for example 
as described by Szarka et al, J. Immunol. Methods (1997) 202:49-57; Renzi et al, Am. Rev. 
Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Clin. Invest. (1995) 96:2924-2931; and 
Cernadas et al (1999) Am. J. Respir. Cell Mol. Biol. 20:1-8. 

This compound has been investigated for use as a pharmaceutical. The existence of various 
crystallisation polymorphic forms of the compound has been explored in order to determine 
the most appropriate form of the compound for the proposed use. 

Novel crystal forms of the compound of formula I have now been isolated. Some of these 
novel crystal forms have very good stability, facilitating their use in the preparation of 
pharmaceutical dosage forms. 



4-32595P1/HO 59 




2 

Accordingly, the present invention provides in one aspect a compound of formula I 




in a crystal form A that has a melting point, by Differential Scanning Calorimetry, of about 
264°C with simultaneous decomposition, at a heating rate of 20° C/min and the following 
characteristic diffraction lines (29 in angular degrees ± 0.2°) in the X-ray diffraction pattern 
thereof: 3.6°, 7.3°, 13.4°, 14.6°, 18.3°, 22.0°, 25.8°, 25.9°, 29.5°; or 

in a crystal form B that has a melting point, by Differential Scanning Calorimetry, of about 
270° C with simultaneous decomposition, at a heating rate of 20° C/min and the following 
characteristic diffraction lines (29 in angular degrees ± 0.2°) in the X-ray diffraction pattern 
thereof: 7.2°, 9.3°, 12.0°, 12.8°, 13.1°, 14.5°, 17.4% 20.4°, 23.2° and 25.8°. 

Crystal form A may be prepared by crystallising the compound of formula I from a solution 
thereof in a polar organic solvent such as isopropanol, for example by equilibrating the 
compound in that solvent over 24 hours at 25° C, or analogously such as hereinafter described 
in Example 1. The crystallisation may be induced by, for example, cooling a supersaturated 
solution of the compound of formula I in the polar solvent, or by adding to the solution of the 
compound of formula I a polar solvent in which the compound of formula I is less soluble. 
The starting solution of the compound of formula I may be at ambient or elevated (up to 
reflux) temperature. 

Crystal form B may be prepared by crystallising the compound of formula I from a solution 
thereof in a polar organic solvent such as ethanol, for example by equilibrating the compound 
in that solvent over 24 hours at 25° C, or analogously such as hereinafter described in 
Example 2. The crystallisation may be induced by, for example, cooling a supersaturated 
solution of the compound of formula I in the polar solvent, or by adding to the solution of the 
compound of formula 1 a polar solvent in which the compound of formula I is less soluble. 
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The starting solution of the compound of formula I may be at ambient or elevated (up to 
reflux) temperature. 

For the preparation of each of the crystal forms, working up may be carried out generally 
using known procedures for the separation of the crystallisate from the mother liquor, for 
example by filtration, with or without the assistance of pressure and/or vacuum, or by 
centrifugation, and subsequent drying of the crystallisate. 

The crystal forms can be distinguished in particular by their X-ray powder diagrams. X-ray 
diagrams taken with a diffractometer and using Cu-Kcti-radiation are preferably used to 
characterise solids of organic compounds. X-ray powder diffraction diagrams are particularly 
useful to determine the crystal form or modification of the compound of formula I. The use of 
such diagrams is described in the accompanying Examples. 

The compound of formula I may be prepared in accordance with the method given in Example 
26 of international patent application WO 02/00679. 

Given its anti-inflammatory activity, the compound of formula I in crystal form A or B is 
useful in the treatment of inflammatory conditions, particularly inflammatory or obstructive 
airways diseases. Treatment in accordance with the invention may be symptomatic or 
prophylactic. 

Inflammatory or obstructive airways diseases to which the present invention is applicable 
include asthma of whatever type or genesis including both intrinsic (non-allergic) asthma and 
extrinsic (allergic) asthma, mild asthma, moderate asthma, severe asthma, bronchitic asthma, 
exercise-induced asthma, occupational asthma and asthma induced following bacterial 
infection. Treatment of asthma is also to be understood as embracing treatment of subjects, 
e.g. of less than 4 or 5 years of age, exhibiting wheezing symptoms and diagnosed or 
diagnosable as "wheezy infants", an established patient category of major medical concern and 
now often identified as incipient or early-phase asthmatics. (For convenience this particular 
asthmatic condition is referred to as "wheezy-infant syndrome".) 

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or 
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack, 
improvement in lung function or improved airways hyperreactivity. It may further be 
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or intended 
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to restrict or abort symptomatic attack when it occurs, for example anti-inflammatory (e.g. 
corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in particular be 
apparent in subjects prone to "morning dipping". "Morning dipping" is a recognised 
asthmatic syndrome, common to a substantial percentage of asthmatics and characterised by 
asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time normally substantially 
distant from any previously administered symptomatic asthma therapy. 

Other inflammatory or obstructive airways diseases and conditions to which the present 
invention is applicable include acute lung injury (ALI), adult respiratory distress syndrome 
(ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, CO AD or COLD), 
including chronic bronchitis or dyspnea associated therewith, emphysema, as well as 
exacerbation of airways hyperreactivity consequent to other drug therapy, in particular other 
inhaled drug therapy. The invention is also applicable to the treatment of bronchitis of 
whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or 
phthinoid bronchitis. Further inflammatory or obstructive airways diseases to which the 
present invention is applicable include pneumoconiosis (an inflammatory, commonly 
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether 
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis, 
including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, 
silicosis, tabacosis and byssinosis. 

Having regard to its anti-inflammatory activity, in particular in relation to inhibition of 
eosinophil activation, the compound of formula I in crystal form A or B is also useful in the 
treatment of eosinophil related disorders, e.g. eosinophilia, in particular eosinophil related 
disorders of the airways (e.g. involving morbid eosinophilic infiltration of pulmonary tissues) 
including hypereosinophilia as it effects the airways and/or lungs as well as, for example, 
eosinophil-related disorders of the airways consequential or concomitant to Loffler's 
syndrome, eosinophilic pneumonia, parasitic (in particular metazoan) infestation (including 
tropical eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg- 
Strauss syndrome), eosinophilic granuloma and eosinophil-related disorders affecting the 
airways occasioned by drug-reaction. 

The compound of formula I in crystal form A or B is also useful in the treatment of 
inflammatory conditions of the skin, for example psoriasis, contact dermatitis, atopic 
dermatitis, alopecia areata, erythema multiforma, dermatitis herpetiformis, scleroderma, 



4-32595P1/HO 59 



5 



vitiligo, hypersensitivity angiitis, urticaria, bullous pemphigoid, lupus erythematosus, 
pemphisus, epidermolysis bullosa acquisita, and other inflammatory conditions of the skin. 
The compound of formula I in crystal form A or B may also be used for the treatment of other 
, diseases or conditions, in particular diseases or conditions having an inflammatory component, 
for example, treatment of diseases and conditions of the eye such as conjunctivitis, 
keratoconjunctivitis sicca, and vernal conjunctivitis, diseases affecting the nose including 
allergic rhinitis, diseases of the joints such as rheumatoid arthritis and inflammatory bowel 
disease such as ulcerative colitis and Crohn's disease. 

The compound of formula I in crystal form A or B is also useful as a co-therapeutic agent for 
use in conjunction with other drug substances for treatment of airways diseases, particularly 
bronchodilatory or anti-inflammatory drug substances, particularly in the treatment of 
obstructive or inflammatory airways diseases such as those mentioned hereinbefore, for 
example as potentiators of therapeutic activity of such drugs or as a means of reducing 
required dosaging or potential side effects of such drugs. The compound of formula I in 
crystal form A or B may be mixed with the other drug in a fixed pharmaceutical composition 
or it may be administered separately, before, simultaneously with or after the other drug. Such 
other drugs include anticholinergic or antimuscarinic agents, in particular ipratropium 
bromide, oxitropium bromide and tiotropium bromide, LTB4 antagonists such as those 
described in US 5451700, LTO4 antagonists such as montelukast and zafirlukast, dopamine 
receptor agonists such as cabergoline, bromocriptine, ropinirole and 4-hydroxy-7-[2-[[2-[[3-(2- 
phenylethoxy)-propyl]sulfonyl]ethyl]amino]ethyl]-2(3H)-benzothiazolone and 
pharmaceutically acceptable salts thereof (the hydrochloride being Viozan® - AstraZeneca), 
PDE4 inhibitors such as Ariflo® (GlaxoSmith Kline), Roflumilast (Byk Gulden), V-11294A 
(Napp), Roflumilast (Byk Gulden), V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 
(Schering-Plough), Arofylline (Almirall Prodesfarma) and PD189659 (Parke-Davis). Such 
bronchodilatory drugs include anticholinergic or antimuscarinic agents, in particular 
ipratropium bromide, oxitropium bromide and tiotropium bromide, and beta-2 adrenoceptor 
agonists such as salbutamol, terbutaline, salmeterol and, especially, formoterol and 
pharmaceutically acceptable salts thereof, and compounds (in free or salt or solvate form) of 
formula I of PCT International Publication No. WO 00/75114, which document is 
incorporated herein by reference, preferably compounds of the Examples thereof, especially a 
compound of formula 
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in free or pharmaceutical^ acceptable salt or solvate form. 

Combinations of the compound of formula I in crystal form A or B and beta-2 agonists, PDE4 
inhibitors or LTD4 antagonists may be used, for example, in the treatment of COPD or, 
particularly, asthma. 

Combinations of the compound of formula I in crystal form A or B and anticholinergic or 
antimuscarinic agents, PDE4 inhibitors, LTB4 antagonists may be used, for example, in the 
treatment of asthma or, particularly, COPD. 

In accordance with the foregoing, the invention also provides a method for the treatment of an 
inflammatory condition, particularly an inflammatory or obstructive airways disease, which 
comprises administering to a subject, particularly a human subject, in need thereof an effective 
amount of the compound of formula I in crystal form A or B as hereinbefore described. In 
another aspect the invention provides the use of the compound of formula I in crystal form A 
or B for the manufacture of a medicament for the treatment of an inflammatory condition, 
particularly an inflammatory or obstructive airways disease 1 . 

The compound of formula I in crystal form A or B may be administered by any appropriate 
route, e.g. orally, for example in the form of a tablet or capsule; parenterally, for example 
intravenously; by inhalation, for example in the treatment of inflammatory or obstructive 
airways disease; intranasally, for example in the treatment of allergic rhinitis; topically to the 
skin, for example in the treatment of atopic dermatitis; or rectally, for example in the 
treatment of inflammatory bowel disease. 

In a further aspect, the invention also provides a pharmaceutical composition comprising as 
active ingredient the compound of formula I in crystal form A or B optionally together with a 
pharmaceutical^ acceptable diluent or carrier therefor. The composition may contain a co- 
therapeutic agent such as a bronchodilatory or anti-inflammatory drug as hereinbefore 
described. Such compositions may be prepared using conventional diluents or excipients and 



4-32595P1/HO 59 



techniques known in the galenic art. Thus oral dosage forms may include tablets and capsules. 
Formulations for topical administration may take the form of creams, ointments, gels or 
transdermal delivery systems, e.g. patches. Compositions for inhalation may comprise aerosol 
or other atomizable formulations or dry powder formulations. 

When the composition comprises an aerosol formulation, it preferably contains, for example, a 
hydro-fluoro-alkane (HFA) propeilant such as HFA134a or HFA227 or a mixture of these, 
and may contain one or more co-solvents known in the art such as ethanol (up to 20% by 
weight), and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or 
more bulking agents such as lactose. 

When the composition comprises a dry powder formulation, it preferably contains, for 
example, the compound of formula I in crystal form A or B having a particle diameter up to 10 
microns, optionally together with a diluent or carrier, such as lactose, of the desired particle 
size distribution and a compound that helps to protect against product performance 
deterioration due to moisture. 

When the composition comprises a nebulised formulation, it preferably contains, for example, 
the compound of formula I in crystal form A or B either dissolved, or suspended, in a vehicle 
containing water, a co-solvent such as ethanol or propylene glycol and a stabiliser, which may 
be a surfactant. 

The invention includes (A) the compound of formula I in crystal form A or B in inhalable 
form, e.g. in an aerosol or other atomisable composition or in inhalable particulate, e.g. 
micronised, form, (B) an inhalable medicament comprising the compound of formula I in 
crystal form A or B in inhalable form; (C) a pharmaceutical product comprising the compound 
of formula I in crystal form A or B in inhalable form in association with an inhalation device; 
and (D) an inhalation device containing the compound of formula I in crystal form A or B in 
inhalable form. 



Dosages of the compound of formula I in crystal form A or B employed in practising the 
present invention will of course vary depending, for example, on the particular condition to be 
treated, the effect desired and the mode of administration. In general, suitable daily dosages 
for administration by inhalation are of the order of 0.005 to 10 mg, while for oral 
administration suitable daily doses are of the order of 0.05 to 100 mg. 
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The invention is illustrated by the following Examples. 
Example 1 

Preparation and characterisation of Crystal Form A 

50 mg of the compound of formula I is equilibrated in 1 ml isopropanol over 24 hours at 25 
°C. The product is filtered and dried. After drying the compound of formula I is obtained in 
the form of white crystals. 

Measurements are made by X-ray powder diffraction and using Cu-Koti. The X-ray 
diffraction pattern thus determined, as represented by the reflection lines and intensities of the 
most important lines, is shown in Figure 1 and characterised in Table 1 below. 



TABLE 1 

X-rav diffraction lines and intensities for crystal form A 



20 


Intensity 8 


3.6 


medium 


7.3 


strong 


13.4 


medium 


14.6 


strong 


18.3 


medium 


22.0 


medium 


25.8 


strong 


25.9 


medium 


I 29.5 


[ medium | 



4-32595P1/HO 59 




9 

Example 2 

Preparation and characterisation of Crystal Form B 

87 mg of the compound of formula I is equilibrated in 2 ml ethanol over 24 hours at 25 °C. 
The product is filtered and dried. After drying the compound of formula I is obtained in the 
form of white crystals. 

Measurements are made by X-ray powder diffraction and using Cu-Kcti. The X-ray 
diffraction pattern thus determined, as represented by the reflection lines and intensities of the 
most important lines, is shown in Figure 2 and characterised in Table 2 below. 



TABLE 2 

X-ray diffraction lines and intensities for crystal form B 
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CLAIMS 



1. A compound of formula I 




F 



in a crystal form A that has a melting point, by Differential Scanning Calorimetry, of about 
264°C with simultaneous decomposition, at a heating rate of 20° C/min and the following 
characteristic diffraction lines (20 in angular degrees & 0.2°) in the X-ray diffraction pattern 
thereof: 3.6°, 7.3°, 13:'4°, 14.6°, 18.3°, 22.0°, 25.8°, 25.9°, 29.5°;. or 

in a crystal form B that has a melting point, by Differential Scanning Calorimetry, of about 
270°C with simultaneous decomposition, at a heating rate of 20° C/min and the following 
characteristic diffraction lines (29 in angular degrees ± 0.2°) in the X-ray diffraction pattern 
thereof: 7.2°, 9.3°, 12.0°, 12.8°, 13.1°, 14.5°, 17.4°, 20.4°, l 23.2° and 25.8°. 

2. A pharmaceutical composition comprising, as active ingredient, an effective amount of the 
compound of formula I in crystal form A or B as defined in claim 1, optionally together with a 
pharmaceutical^ acceptable carrier. 

3. A composition according to claim 2, which is in inhalable form. 

4. The use of a compound according to claim 1 in crystal form A or B for the preparation of a 
medicament for the treatment of an inflammatory or obstructive airways disease. 

5. A method of preparing a compound of formula I in crystal form A as defined in claim 1 
which comprises crystallising the compound of formula I as defined in claim 1 from a solution 
thereof in isopropanol. 
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6. A method of preparing a compound of formula I in crystal form B as defined in claim 1 
which comprises crystallising the compound of formula I as defined in claim 1 from a solution 
thereof in ethanol. ....... 

7, A crystal form of the compound of formula I, substantially as herein described with 
reference to either one of the Examples. 
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